[ Downloaded from siku.muk.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/5ku.25.5.22

Scientific Journal of Kurdistan University of Medical Sciences No0.109/ Dec-Jan 2020/22-36

Removal of Acid Orange and Acid Black Dyes from Aqueous Solutions by
Synthesized Graphene Oxide

Hossien Rezaee’, Sayed Kamal Ghadiri?, Mohammad Hassan Kowsari®, Farhad Fardi‘, Mohammad Hossien

Saghi®, Shahram Sadeghi®, Afshin Ghaderpoury’

1. BSc Student of Environmental Health Engineering, Student Research Committee, Sabzevar University of Medical
Sciences, Sabzevar, Iran. ORCID ID: 0000-0001-9771-5923

2. Assistant Professor of Environmental Health Engineering, Department of Environmental Health Engineering, School of
Public Health, Shahroud University of Medical Sciences, Shahroud, Iran. ORCID ID: 0000-0001-7880-4701

3. MSc Student of Environmental Health Engineering, Student Research Committee, Sabzevar University of Medical
Sciences, Sabzevar, Iran. ORCID ID: 0000-0002-9468-767X

4. MSc of Analytical Chemistry, Sabzevar University of Medical Sciences, Sabzevar, Iran. ORCID ID: 0000-0001-8972-
3683

5. Assistant Professor of Environmental Health Engineering, Non-Communicable Diseases Research Center, Sabzevar
University of Medical Sciences, Sabzevar, Iran., (Corresponding Author), Tel: +98-05144018319, Email:
saghi9@gmail.com, ORCID ID: 0000-0003-1802-7546

6. MSc of Environmental Health Engineering, Spiritual Health Research Center, Research Institute for Health Development,
Kurdistan University of Medical Sciences, Sanandaj, Iran., (Corresponding Author), Email: shahram.snna@yahoo.com,
ORCID ID: 0000-0002-6119-721X

7. MSc Student of Environmental Health Engineering, Student Research Committee, Shahid Beheshti University of Medical
Sciences, Tehran, Iran. ORCID ID: 0000-0002-4709-4660

ABSTRACT

Background and Aim: Colored wastewater discharged from industries can contaminate
surface and groundwater. The aim of this study was to evaluate the efficiency of synthetic
graphene oxide (GO) in the removal of industrial dyes.

Materials and Methods: Graphene oxide was synthesized by use of hydrothermal method
and its physical and chemical properties were investigated. The parameters studied were
initial dye concentration, pH, adsorbent dose, and contact time.

Results: TEM and SEM analysis of adsorbents showed that GO was formed separately and
with a nanostructured layer. The results revealed that the efficiency decreased by increasing
the concentration of pollutants, and increased by increasing the adsorbent dose. The highest
efficiency (>0.92%) was obtained at acidic pH after 120 minutes. The results also showed that
the adsorption process follows the Langmuir isotherm model (R*> 0.99), and the reaction
kinetic fitted with pseudo-second order kinetic.

Conclusion: The use of GO for the removal of dyes in aqueous solutions was an applicable
and suitable method. We recommend this method for removal of dye pollutants which are
dangerous for the environment and human life.
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